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Abstract of JP2004061925 

PROBLEM TO BE SOLVED: To provide a liquid crystal sealing agent having extremely low 
contamination property for a liquid crystal, excellent laminating property and workability of coating on a 
substrate, a long period for use, good storage stability and high adhesion strength. 
SOLUTION: The agent contains as essential components: (a) a partially esterified epoxyacrylate resin 
or a partially esterified epoxymethacrylate resin obtained by esterification of an epoxy resin having at 
least two or more epoxy groups in one molecule with an acrylic acid or a methacrylic acid by 30 to 80% 
equivalent with respect to the epoxy groups in the epoxy resin; (b) a radical producing 
photopolymerization initiator; (c) a polyfunctional hydrazide compound; (d) a monohydrazide 
compound; and (e) a filler having <=3 [mu]m average particle size. 
COPYRIGHT: (C)2004,JPO 
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fr<D$i& \i ffl v> 4 & B B B -> - JHWa tf-f *L*ffl v>T M 5 ft ?£ B B B fEjp-b * fc H1-4 „ 
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8 - 3 2 8 0 2 6-*fc*»f fe*LTV»4ftfl!^Jft^fc3lHBftJ*fl-<rE'frLfc*«rtMb#fflfl 
qfiTStLTv^^yv-^ft+HStBLTLi^Aj&^i-io 4#PI¥0 6 - 1 6 0 8 
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(1) (a) 1 t t 2«a±©x#*5'£**+*x#*S>*M H , fc#LT 
, f^x^ + yltSl^x^ + ylCMLta 0-8 0%^*<7>7? 'J JWRXfi* 9 9 U )\> 

Xf Mkx#*->> 99 >; I/- HSflt, (b) ?2>* fl>»£H3lUfrfrH*fc«Al % (c)#t 
«3fc K? v Mk^^K ( d ) * 7 k K9 >' Kft£-»* ( e ) 3 ^ m&TOftg 

(2) (f) y *ix^f jic/xii* >J ^-*^srt 
* (i) tcie*^^ B B a ->-;^jx 

»4tf*7i/-*FJBiflBRi#*5'W»-p** (l) Xii (2) tclB*o**->-;wffl % 

(4) (a) J*fl-Hfflv»4x#*->»B+Wln*»»tttt**36 f 6 0 0 p pmJiLT-e&& 
(1) 7IrS (3) <7)iRr^l^^|a^^^ B e B->-;i/SiJ, 

(5) (b) 5y*^fi3fc4^H«6«3& f *^<y , -/»'*H4&#J'C**- ( 1 ) #S (4) <t? 
( 6 ) (c) #1itK7y Yit^mifi^m^tm fe K 5 v K<t-fr*T* « ( 1 ) ttS 
(7) (c ) Mffifc F5y Yit^m* i 2^mk±.<D^'U^ Kft'fr*J<&fi<frftT 

(i) #s (6) ov>-f*i^ i ^ i-ta® <t>?s^ -> — ^5lil . 

( 8 ) ( c ) IB K 9 v Mk£- v v K-ffc** 1 . 3 - \Z * ( K 
5-;;»WVxf;v) - 5-W V^ntf/l/fc^:/ M VWig-g-fc-C** ( 1 ) #M (7 

( 9 ) ?f #®r>* K K 9 v K-fk^**M V 7 * JVfv kK9 v K"C* * ( 1 ) #36 ( 8 ) *> 

v»-f it*» l g^ia^<7?^ B H B ->-;P^J> 

(10) (d) €7k K 7 v K<k^^#^*;W**>^t K7y ( 1 ) ttM ( 
9 ) <D v» f 1 « VtM.<T>fa& v - J^J , 

(11) #m mwyWLKY? v h*it&w*r y f - tK7 v k-c& * do) kse 
(i 2) (i) (ii) ^v^t'tL^iSiEm^Mv-^J^-fk^-ev-^^tifc 
(13) -?j?>X«KfM$ft£ (1)M (11) <V^TtifrlTMKiZMi.<vm&z/-)\< 

[0015] 

^tffli^HS^x^rMkx^v'T? 'J hWIiXli^^rMkx*** 
->p< 'J HtfiB (a) fifcfr^jaEtt^itf^Wllfc LT»i, 15H^K^&< 

xy-MSx^yfi, £*7i7-;vFMx*-*->#jji, n, N-v^';->v;u- 
o-HMv*7, N, N-v^U v-v^T-U Uy*;i/->7-;vi;^U ->vjpx-r 
, 1, 6-Mt>y*-*vT , J->^x-fA', h U >f-n-;i/7*n^N-> h ^'J -> 
->*;i/i-r;K 7*n t" l/> ^'J a - jvyY'J ->•>' ;bx- f jv, ^**r\: ko^c^.7 * 

d tl C, <7) x jK+ ->Wfii tt 2 mX±. <?)x tK * ->»BI * ig-& L T ffl ^ T »b A V^ 0 
[0016] 

^Pltfflt^tLiMi^rMtx-f+yTi' 'J U- h#f]!Xfig&#x* r Mfcx#* 
y^^n-hfl (a) JftfrO*rt*#^x#*5/»|||J:LTMU &±«> J: $ fctffc 
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\£ * 7 * y - * a m # * -> wfli , ^7i;-A/Fi «i # * ->#si t lv> 

[0 0 17] 

4 at, *»WK«fflr*i#*->#ll^ln*5M»14***tt6 0 0 p pmJSlT, #iL< 
14 3 0 0 p pmttTT**. *D7lc^tt^f ** ? 6 OOppmJ: *) # < t 

->#fll£ 2 0ml ©y't+fVlcSSU 1 NOKOH/i?/-»'»«5in 1 T 3 0# 
0. 0 1 N««a**"C«Sgr*ifctJ:»>e*f 

[0 0 18] 

^i^fMkx*-Jfi/7^J U- hWj^l4gB#x*rMfcx#*->y 'J u- h« 
Si (a) J&53i4> faUW^ft< fc <> 2flaiox#+->S*ttii#+->* 
Bit-?-OX##->»I|&Ox#4r->3fet#Lr 3 0 - 8 0%^*, #FiL< 14 40-70% 
iiOT^ U frWLXIt* 9 9*) fr&ix-ZT MkRJfc Htis:W ! tH 0 £ O^jfc 

yjl' h 'J > f Jl'T V*-') A O ?/f h } ) 7i-Jl'*X7 -f Mj7x- 
;u*f-fcf>^) S-g-RrJh&l (W;Ltf, y- h*y /N-f Kn*y*, y^JWW Kn 
*y>\ 7x;f7v^, yVf JH: KnJf->h;l-x>f) £«fln Lt^X. tf 8 0 ~ 1 1 
0ttx^fMtEJ£*ff% ;HTft?>*it (a) &frf4, lWC^y*^ 
tto (*9) 7 ^ 'J n ^ t X'f^ ->i^^fo*jtoa*x^ r Mtx*^ •> {*9) 
T9 U U- MHfi-C**, lot, Cltl^^1-2)?^ B 3 9 ->-^Jl4 > jfeflftftWCfi^+O 
(y *) 7? U n>f ;i/g#^#E:jST&fc*!^ ^IfcOiD&ttfctt^Wtottll&a'^fl: 

jttSi. M§Bfr<^ B V>-^jKov>-04, 7^'Jn-f;H 

> **»#fcov»T o a7S B B B ^v§ai-r % 1 1 *%v^ b b b * 

aa«r#4Clk*«-C*4o (a) fifc^^^fflv»4x#*V#lii: Lt, 1 5HH» HB 
©x#*->a£L**#L«rv»x#*->«IBtt % l*f't , C?i'**I*ttO 7* 
U n>f ^/3|tijK + ->2£oW^$:^te-a:^oa5^i^f Mkx#^-> (y?) 7? 'J l/- 

7* 'J W hWIB?) 7* 'J n^f KMtiK £^*<7) 3 0%*SBO 

B#i4, 3IHBfl:ttOT+jJ-fc * ») , ^ B B B lcM-TSI»f5tt^< 4*o Sfc> 7 ? 'J 

n^;v|wSi<?)Wtii^)8 0 %4rex.4»^»4, «fl:8W5 #7 a J$ 

SF&gj&MftTLTLi ?<> x#^->^*»4 J IS K 7 2 3 6 •jfflSE3*L*o 
[0 0 19] 

f) (y*) 7* 'J Ji/KxT.rJi'O^y v-XCT/XJi* 'J =fv- Av». 
fllx.!*, y^V^x'jx'J h-^i: (y?) 7? «J ^«WSJ6», ^V^xnn- 

tt*«fiv» & * <b tf# WW Eg 3 ti & <S> -e I4 & v> o 
[0 0 2 0] 

♦ftWKffl v & *i4 9 y * jfei^Baaj (b) tLxa, mm, 

, ^>77x;>, 2 -x^;i/7>7,y^y V, 2 - t Kn^->- 2 -y f-;U7*n t>7 
i/>, [4- (^fJVfi) 7xx;v] - 2 -*^7* 'J > - 1 -7*o^ 

2, 4, 6 - h y f-;i/^> V*-f JVy'7xxWX7 >***M F^^r^lf ^> i i: 
4 L < J4*;w<y-;i/^Hi&3W* J *tf ?>tL, L < »4«[ B |f§ite14* f ffi^ 

3, 6 -tfT. ( 2 -> 2 7 7*D tf*x;p) - 9 - n ^ f-)\>* frtW 
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[0 0 2 1 ] 

^cas^-^Jt, (a) l&frKtt-tzi&fr (b) 7-/*^4SM^^J(7) 
@E^itfi> (a) t&lOOliWLTO. 1 - 1 0 i L < > fcfcfft L 

< 1*0. 5-3lW$5 0 9 y*/l'3&£fi3feE^R&*J <*>***(). lS*S5«fc*)4?* 

[0 0 2 2] 

#3l^<0}g B B B -> - ;i^J tt**fcJftfl- 1 L T ( c ) ^If^Kyy K-ffc-frW t ( d ) * / 
[0 0 2 3] 

[0 0 2 4] 

+ K*tBLfc>) LT$ B B B 0^;FJl#$§£LTLf % IMK*ltf!l<&4MR»i3fc# 
Kff $#5****^ «HSfl2W©ttft*«l^< LTft-tfl*-}-* fcH#4Wtt^W 7V)?& 

[0 0 2 5 ] 

ft^v^OJiik^^^Vc^R^^^kRlS^tf 0 fctt 1 6 0 - 1 8 0TJXH*iUsl± 
[0 0 2 6] 

«ttfiJ£* 1 2 orgjgf "CTtfSfctt* l. 3-fcfT. (t:K5yV*W;xf 

P) -5 - ^V7"nn'jn:^> W ><7><i: KBjScffi^l: K5v K^£S5e1-& ri\ £ 

t & v» t f* , c *l <b m\Mm\ $u WW.?* + fc « ffi L Tift* olfc&JrWI * T »f S A 

[0 0 2 7 ] 

*&9§<G (c) *WI6t K?yKft^*fc L"Cli> fl-^+fc 2fi&±Ofc K7vKltf 
-f&<b<D£^U *<*>*<*fllfc LTfi, WAtf, fc/ntffc Kr/K, y^lvt Kvv 

»yt Kvv h\ e^t 1; y®->* fc Kyy K> Y?V K, T-t'y-f >$-7 H 

Ky v K, ^y^KytK7y'K, Kf* K? v K, ^tfA^tF 

7-/ b\ v W >Syfc F7v K, 77JHv't K5y K, v^'J n-^yt K 7 y K 
, jBE&v t K?y K, U > rftyt K7V K> -< V 7 9 ^»yk K5v h\ r U 7 * * 
SytFr/F, 2, 6 -7^7 h iSv't K5 v F\ 4, 4 -If 7.^>-t*> yt K9 v K 
> 1, 4-t7hxfyfcK7yK, 2, 6 -M 'J y>yt K9 v h% 1, 2, 4-^7 
-tf> h 'J K9 v K, t?D^'j7Mfh5kK5VK, 1. 4, 5, 8-t7hxf7 
f7t K7->'h\ 1, 3-£~7 (fc K7 vV JiJV^yxf ;v) -5 — f VT'nfcf/Ufc^v 

7)-t LTffli/>4 K»±>f V7^1yk K7 v K, r V 7 * ^|yk v K> 2, 6-7"- 
7 h xSy tK5 v K % 4, 4 - kf7>^>-tf >->'t^ K5v b\ 1, 4 - 7^ 7 h x|y*k K 
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5v h\ 2 , 6 - M U y>vt K7v K\ 1 , 2 , 4 -^>-tr > b K5y K> t: n^< 
'J -7 h®r h 7 t: Kv v K, 1, 4, 5, 8 - t7 Fx|r Kr>' Ff ^fl# 

fflgfc K7V W> iii^^v^lcit4£14H^ti, Wk^I<7)7y7^^^^< > ftS 

■Si LT(i7t#^#tHbt: F7-7 K-fk-&*W±OJfl**b*, MRvt K5y'Kft^ft 
£1, 3-tfT. (U'7yV*J^Vxf;v) - 5 V :/ n A/ fc r > M 

[0 0 2 8] 

(d) *J Kvv Mk^ftJiWkBteiaSfSrTtf, flHtWPIJ*ffll*1"* 

tK7v F, p-* F=lfy£ifItK7yK, t'Jf^Sfc K7y K, l-t7hxf 
tF7y'F, l-t7fx|tFyvF, 3 - t Fn^y-2-t7 fxSt K 7 v Ff 
5&«#fe»j'e>*t43&«, CtLibwHtl't'JfJUtK^y'K, 3-tFo#i/-2-t7F 

< fflv>4 * o 

[0 0 2 9] 

#3^0$ B B B ->-;Hftl*> $5} (c) j£#<E>E£-Jfctt, (a) 1 0 0S*S*fc#LT 
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SOLUTION: The agent contains as essential components: (a) a partially esterified epoxyacrylate 
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(b) a radical producing photopolymerization initiator; (c) a polyfunctional hydrazide compound; 
(d) a monohydrazide compound; and (e) a filler having <3 urn average particle size. 
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* NOTICES * 

JPO and NCI PI are not responsible for any 
damages caused by the use of this translation. 

1This document has been translated by computer. So the translation may not reflect the original 
precisely. 

2.**** shows the word which can not be translated. 
3.1n the drawings, any words are not translated. 



CLAIMS 



[Claim(s)] 
[Claim 1] 

(a) The partial esterification epoxy acrylate resin which is made to carry out the esterification 
reaction of the acrylic acid or methacrylic acid of the equivalent 30 to 80% to the epoxy group of 
the epoxy resin, and is obtained to the epoxy resin which has at least two or more epoxy groups 
in 1 molecule or partial esterification epoxy methacrylate resin, (b) radical type-oFseasonah 
prevalence photopolymerization initiator, (c) polyfunctional hydrazide compound, (d) mono- 
hydrazide compound, the liquid crystal sealing compound in which (e) mean particle diameter 
contains a bulking agent 3 micrometers or less as an indispensable component. 
[Claim 2] 

Furthermore, the liquid crystal sealing compound containing the monomer and/or oligomer of (f) 
(meta) acrylic ester according to claim 1. 
[Claim 3] 

(a) The liquid crystal sealing compound according to claim 1 or 2 whose epoxy resins used for a 
component are the bisphenol A mold liquefied epoxy resin and/or a bisphenol female mold 
liquefied epoxy resin. 
[Claim 4] 

(a) A liquid crystal sealing compound given in claim 1 whose hydrolysis nature chlorinity in the 
epoxy resin used for a component is 600 ppm or less thru/or any 1 term of 3. 

[Claim 5] 

(b) A liquid crystal sealing compound given in claim 1 whose radical mold photopolymerization 
initiator is a carbazole system initiator thru/or any 1 term of 4. 

[Claim 6] 

(c) A liquid crystal sealing compound given in claim 1 whose polyfunctional hydrazide compound 
is an aromatic series polyfunctional hydrazide compound thru/or any 1 term of 5. 

[Claim 7] 

(c) A liquid crystal sealing compound given in claim 1 whose polyfunctional hydrazide compound 
is the mixture of two or more kinds of polyfunctional hydrazide compounds thru/or any 1 term of 
6. 

[Claim 8] 

(c) A liquid crystal sealing compound given in claim 1 whose polyfunctional hydrazide compounds 
are an aromatic series dihydrazide compound and the mixture of 1 and 3-screw (hydrazino 
KARUBONO ethyl)-5-isopropyl hydantoin thru/or any 1 term of 7. 

[Claim 9] 

A liquid crystal sealing compound given in claim 1 whose aromatic series dihydrazide compound 
is isophthalic acid dihydrazide thru/or any 1 term of 8. 
[Claim 10] 

(d) A liquid crystal sealing compound given in claim 1 whose mono-hydrazide compound is 
aromatic series carvone acid hydrazide thru/or any 1 term of 9. 

[Claim 11] 

The liquid crystal sealing compound according to claim 10 whose aromatic series carvone acid 
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hydrazide compound is salicylic-acid hydrazide. 
[Claim 12] 

The liquid crystal display eel by which the seal was carried out with the hardened material of 
claim 1 thru/or the liquid crystal sealing compound of 1 1 given in any 1 term. 
[Claim 13] 

The manufacture approach of the liquid crystal display eel characterized by sticking another 
substrate after liquid crystal is dropped inside a liquid crystal sealing compound given in claim 1 
formed in one substrate thru/or any 1 term of 1 1. 



[Translation done.] 
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DETAILED DESCRIPTION 



[Detailed Description of the Invention] 
[0001] 

[Field of the Invention] 

This invention relates to the liquid crystal display eel which used a liquid crystal sealing 
compound and it After liquid crystal is dropped in moro detail inside the liquid crystal sealing 
compound of the light-and-heat hardening concomitant use mold formed in one substrate, it is 
related with the liquid crystal display eel manufactured using the liquid crystal sealing compound 
and it which use another substrate for manufacture of the liquid crystal display eel to which the 
closure of the liquid crystal is earned out by stiffening lamination and this liquid crystal sealing 
compound* 
[0002] 

[Description of the Prior Art] 

The so-called liquid crystal dropping method of construction with more high mass-production 
nature was proposed as a manufacturing method of a liquid crystal display eel with enlargement 
of a liquid crystal display col in recent years (JP.63- 179323 A JP. 10-239694 A). After liquid 
crystal is specifically dropped inside the liquid crystal sealing compound formed in one substrate, 
liquid crystal is the manufacture approach of the liquid crystal dispby eel by which the closure is 
carried out by sucking another substrate. 
[0003] 

However, in order that a liquid crystal sealing compound may contact liquid crystal in the state 
of un -hardening first a Gquid crystal dropping method of construction has the trouble which the 
defect who the compone n t of a liquid crystal scaling compound dissolves [ defect ) in liquid 
crystal, and reduces the specific resistance of liquid crystal in that ease generates, and has not 
spread completely as the mass-production approach of a Gquid crystal dispby cel. 
[0004] 

As the hardening approach of the lamination of the liquid crystal sealing compound in a liquid 
crystal dropping method of construction, the heat-curing method, the photo-curing method, and 
the light-and-heat hardening using [ together ] method are considered. 
[0005] 

By the heat-curing method, the problem to which liquid crystal leaks from the Ifquid crystal 
sealing compound hypoviscosity-ized in the middle of hardening by expansion of the liquid crystal 
by heating, and the problem which the hypoviscosity-ized component of a liquid crystal sealing 
compound dissolves in liquid crystal are difficult to solve, and is not yet put in practical use. 
Moreover, although the heat hardening mold liquid crystal sealing compound is raised with the 
liquid crystal sealing compound which consists of partial acrylic-ized epoxy acrylate, organic 
peroxide which a radical generates with heating, and a heat-curing agent to JP.9-194567.A and 
JP.10-3084A when this liquid crystal sealing compound is used for a liquid crystal dropping 
method of construction, organic peroxide will be e luted in the liquid crystal which touches at the 
time of heating, and a defect wiD occur. 
[0006] 

As a liquid crystal sealing compound used for a photo-curing method, two kinds, a cationic 



polymerization mold and a radical polymerization mold, are raised by the photopofymerization 
initiator. Although JP.05-1 56230A is raised as a liquid crystal sealing compound of a cationic 
polymerization mold, since ion is generated in the case of photo-curing, an ion component a 
eftjted in the liquid crystal of a contact condition, and this Gquid crystal sealing compound has 
the problem on which the specific resistance of liquid crystal is reduced when it b used for a 
liquid crystal dropping method of construction. Although JP.0 1-243029 A is raised as a liquid 
crystal sealing compound of a radical polymerization mold, since the hardening contraction at the 
time of photo-curing is large, there b a trouble that bond strength b weak. Moreover, since 
there b a protectiorr-from-light part to which tight hits a liquid crystal sealing compound neither 
by the metal wiring part of the array substrate of a liquid crystal dispby eel nor the black matrix 
part of a color filter substrate as a problem in connection with the photo-curing method of both 
a cationic polymerization moid and a radical polymerization mold in hardening of the liquid 
crystal sealing compound by the photo^curing in a liquid crystal dropping method of construction, 
the problem from which a protection-from- tight part b un- hardening arises. 
[0007] 

As mentioned above, as stated, as tho hardening approach of the lamination of the liquid crystal 
seaGng compound in a liquid crystal dropping method of construction, the heat-curing method 
and the photo-curing method are holding various troubles, and are actually considered to be a 
method of construction with the most practical tight- end-heat hardening using [ together ] 
method After the Gght-and-heat hardening using [ together ] method irradbtes the Gquid crystal 
seaGng compound inserted into the substrate and makes it harden tight primarily, it is 
characterized by heating and carrying out secondary hardening. In the liquid crystal sealing 
compound of the Gght-and-heat using [ together ] method, before and after an optical exposure, 
even if a part with inadequate photo-curing occurs in that a liquid crystal sealing compound does 
not poOute Gquid crystal in each process of heat hardening, and a protection-from-Gght part, it is 
important that there is no contamination from the part in a subsequent heating process. 
Moreover, from a viewpoint of workability, while it is desired for there to be little viscosity 
change at the time of the use under a room temperature, and for working life to be good, b 
to make the curvature of a brge- sized glass substrate into the minimum, generally 1 
C of cold cure of about 1 hour are searched for. 
[0008] 

As a light-and-heat hardening concomitant use mold Gquid crystal sealing compound, although 
JP.58-105124A and JP.01 -26651 OA are proposed, since hardening of the contact problem to 
the Gquid crystal of the Gquid crystal seaGng compound in the condition of not hardening, or a 
protection from- t ight part is not assumed, it b inadequate. In the Gquid crystal sealing compound 
of the G g h t - a nd-heat hardening concomitant use mold which blended the heat-curing component 
currently rabed to JP.07-13175.A and JP.08-328026A and the photo-curing component, when 
this Gquid crystal seaGng compound is used for a Gquid crystal dropping method of construction, 
the defect to whom the monomer contained in the Gquid crystal sealing compound is c luted in 
liquid crystal occurs. Although proposed to the LCD manufacture by the conventional method 
which opens a Gquid crystal inlet in JP.06-1 60872.A for the Gquid crystal sealing compound 
containing partial esterification bbphenol A mold epoxy acrytats resin, a photoinitbtor, and a 
heat-curing agent and sticks two substrates by the liquid crystal sealing compound, since this 
Gquid crystal seaGng compound does not assume making it harden contacting selection of a 
photoinitbtor and a heat-curing agent in the state of un-harderwtg at liquid crystal, it cannot be 
used for a Gquid crystal dropping method of construction. 
[0009] 

Although the Gquid crystal seaGng compound which carries out a polymerization by the radical 
polymerization device b proposed by JP.9-5759 A as a Gquid crystal sealing compound of the 
light-and-heat using [ together ] method, it b thought inadequate for practical use that the bond 
strength to gtass b inferior as compared with a heat-curing type for the liquid crystal seaGng 
compound of tho radical polymerization subject from whom the protection-frorrrHight part to 
which an unreacted heat-curing agent component b ekited in liquid crystal is urr-hardening at 
the time of heating, to require the very long setting time, etc 
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[0010] In patent No. 3162179. the partial acrylkHzed epoxy resin, the photoporymerization 
initiator, and the light-and-heat hardening concomitant use mold liquid crystal sealing compound 
that contains an epoxy resin and a btency heat-curing agent as a heat-curing component are 
mentioned. Moreover, it is proposed by JP.2001-133794A that the liquid crystal sealing 
compound used for a liquid crystal dropping method of construction is a liquid crystal sealing 
compound containing the photo-curing component with few falls, heat-curing component, and 
photo-curing agent of the resistivity to the Gquid crystal which contacted in the state of un- 
hardereng. In these examples. 1 and 3-screw (hydrazino KARUBONO ethyO-5-isopropyt 
hydantoin is used as a btency heat-curing agent. In the case of such a solid-state distribution 
type latency heat-curing agent the latency has a large place depending on particle size and the 
melting point When there is a thing of an uneven and big particle size about particle size, since 
hardening is not carried out to homogeneity, but a non-hardened component is ekrted in Gquid 
crystal and tho poor dispby of liquid crystal occurs, a thing small to some extent b required and 
it is desirable that it is specifically mean-particle- dbmeter extent of 3 micrometers or less. 1 
and 3-screw (hydrazino KARUBONO ethyO-5-isopropvl hydantoin is a low-melt point point 
(about 120 degrees C) comparatively as a btency curing agent since the btency in the grain 
size described previously is by no means good tho vbcosity stability in the room temperature of 
the light-and-heat concomitant use mold sealing compound using 1 and 3-screw (hydrazino 
KARUBONO ethyi)-5-isopropyl hydantoin is bad and working life is considered to be short 
[0011] 

In an epoxy resin hardening system, the approach of using together a latency curing agent and a 
btency hardening accelerator b common as an approach of being compatible in longer working 
life and low-temperature short-time hardening. It is supposed that an imidazole derivative is 
suitable as a curing agent and a hardening accelerator also in the example quoted previously. 
However, in the Gquid crystal constituent of low-battery drive nature and high-speed 
responsibiGty, it is very sensitive to contamination of the imidazole derivative used as a 
hardening accelerator, a phosphine system compound, and a tertiary amine, and unsuitable as a 



[0012] 

As stated above, as for tho light-and-heat hardening concomitant use mold liquid crystal sealing 
compound for liquid crystal dropping methods of construction by which the conventional proposal 
has been made, satisfaction to coincidence is not obtained about the working life in liquid crystal 
stain resistance, bond strength, and a room temperature, and cold cure nature. 
[0013] 

[Problem(s) to be Solved by the Invention] 

After this invention trickles Gquid crystal inside the liquid crystal seaGng compound formed in one 
substrate. It is a thing about tho liquid crystal sealing compound used for the liquid crystal 
dropping method of construction with which another substrate is stuck and a Gquid crystal 
display eel is manufactured by the liquid crystal seal section by heat hardening after an optical 
exposure. Through a process, to liquid crystal, stain resistance is very low and the liquid crystal 
sealing compound which is excellent in the working life in the spreading workability to a 
substrate, lamination nature, bond strength, and a room temperature and cold cure nature is 
proposed 
[0014] 

[Means for Solving the Problem] 

this invention persons complete this invention, as a result of repeating research wholeheartedly 
that the above mentioned technical problem should be solved. Namely, this invention. 
(1) As opposed to the epoxy resin which has at least two or more epoxy groups in (a)1 molecule 
Partbl esterification epoxy acrybte resin or partbl esterification epoxy methecrylate resin which 
is made to carry out the esterification reaction of the acryGc acid or methacrySc acid of the 
equivalent 30 to 80% to the epoxy group of the epoxy resin, and is obtained, (b) A radical type- 
of-seasonal-provalence photoporymerization initiator, (c) poryfunctional hydrazide compound, (d) 
mono-hydra zide compound, Gquid crystal sealing compound in which (e) mean particle diameter 
contains a bulking agent 3 micrometers or less as an indispensable component. 



(2) A liquid crystal seaGng compound given in (1) which furthermore contains the monomer 
and/or oligomer of (f) (meta) acrylic ester, 

(3) (1) whose epoxy resins used for the (a) component are the bisphenol A mold liquefied epoxy 
resin end/or a bbphenol female mold liquefied epoxy resin, or liquid crystal sealing compound 
given in (2). 

(4) (1) whose hydrolysis nature chlorinity in the epoxy resin used for the (a) component is 600 
ppm or less thru/or liquid crystal seaGng compound given in any 1 term of (3), 

(5) (1) whose (b) radical mold photoporymerization initiator is a carbezole system initiator thru/or 
liquid crystal seaGng compound given in any 1 term of (4). 

(6) (1} whose (c) poryfunctional hydrazide compound is an aromatic series polyfunctions! 
hydrazide confound thru/or liquid crystal soaGng compound given m any 1 term of (5). 

(7) (1) whose (c) polyfunctionel hydrazide compound is the mixture of two or more kinds of 
poryfunctional hydrazide compounds thru/or liquid crystal sealing compound given in any 1 term 
of (6). 

(8) (1) whose (c) pofyfuncuonol hydrazide compounds are an aromatic series dAydrazide 
compound and the mixture of 1 and 3-screw (hydrazino KARUBONO ethyi)-5-isopropyl 
hydantoin thru/or liquid crystal sealing compound given in any 1 term of (7). 

(9) (1) whose an aromatic series dfoydrazide compound is bophthaGc acid dsTydrazido thru/or a 
liquid crystal sealing compound given in any 1 term of (8). 

(10) (1) whose (d) mono-hydrazide compound b aromatic series carvone acid hydrazide thru/ or 
liquid crystal sealing compound given in any 1 term of (9). 

(11) A liquid crystal sealing compound given in (10) whose an aromatic series carvone acid 
hydrazide compound is saGcylic-acid hydrazide, 

The liquid crystal dispby col by which the seal was carried out with the hardened material of the 
liquid crystal sealing compound of (12), (0. or (1 1) given in any 1 term. 

(1 3) The manufacture approach of the Gquid crystal dispby eel characterized by sticking another 
substrate after liquid crystal is dropped inside a liquid crystal sealing compound given in any 1 
term of (1) thru/or (1 1) formed in one substrate. 
It is alike and b rebted. 
[0015] 

[Embodiment of the Invention] 

Hereafter, this invention is explained to a detail. 

As tho partbl esterification epoxy acrylate resin used by this invention, or an epoxy resin of the 
synthetic powder of a partbl esterification epoxy methacrytote resin (a) component ft it has at 
least two or moro epoxy groups in 1 molecule, it is not what is limited especially. For example, 
the bisphenol A mold epoxy resin, a bisphenol female mold epoxy resin. N and N-digH-cidyr-ortho 
tokiidino. N. and N-diglycidyl aniline. Resorcinol digk/cidyl ether. 1. 6-hoxanediol diglycidyl ether. 
The epoxy resin currently generally [ trimethytorpropano trigfycidyl ether, polypropylene glycol 
diglycidyl ether, hexahydro phthalic anhydride diglycidyl ester, etc. ] manufactured and sold is 
mentioned. These epoxy resins may mix and use two or more sorts of epoxy resins. 
[0016] 

Especbtly as the partial esterification epoxy acrylate resin used by this invention, or an epoxy 
resin of the synthetic powder of a partbl esterification epoxy methacrybta resin (a) component 
although not limited as mentioned above, the bisphenol A mold liquefied epoxy resin and a 
bisphenol female mold Gquefied epoxy resin are preferably desirable from the lowness of own 
liquid crystal stain resistance of resin, and the lowness of viscosity. Since these liquefied epoxy 
resins are hypoviscosity. the liquid crystal sealing compound which used this thing as the raw 
material turns into a liquid crystal sealing compound which was excellent in workability with 
hypoviscosity. 
[0017] 

Moreover. 600 ppm or less of hydrolysis nature chlorinity of the epoxy resin used for this 
invention are 300 ppm or less preferably. IF hydrolysis nature chlorinity increases more than 600 
. ppm. the stain resistance of the liquid crystal sealing compound to Gquid crystal will become a 
problem. After dissolving about 0.5g epoxy resin in 20ml dioxane and flowing beck by K0H / 5ml 



http7/www4.ipdl.ncipigojp/cgr-bin/tran.web.cgi.ejje 



2006/02/02 



http^/www4.ipdtncipi.gojp/cgi-bin/tran.web.cgi.ejie 



2006/02/02 



JP.2004-061925.A [DETAILED DESCRIPTION] 



JP.20O4-O61925.A [DETAILED DESCRIPTION] 



8/11 V 



of 1-N ethanol solutions for 30 minutes, tho Quantum of the hydrolysis nature chlorinity can be 

earned out by titrating with 0.01 -N silver nitrate solution. 

[0018] 

the epoxy resin which has at least two or more epoxy groups in the molecule which mentioned 
above partial esterification epoxy acrylate resin or a partial esterification epoxy methacrylate 
resin (a) component — the epoxy group of the epoxy resin — receiving — 30 - 80% equivalent - 
- tho esterification reaction of the acrylic acid or methacry«c acid of the equivalent can be 
carried out 40 - 70* preferably, and it can obtain. This synthetic reaction can be performed by 
the approach generally learned. For example, catalysts (for example, benzyl dimethylamine, 
triethylamine. benzyl trimethylammonium chloride, triphenyl phosphme. a triphenyl stibine, etc.) 
and polymerization inhWtors (for example. METOKINON. hydroquinone. methyl hydroquinone. 
phenothiazin. dbutylhydroxytolueno. etc.) are added for the predetermined acrylic acid or 
predetermined methacrylic acid of equivalent ratio to an epoxy resin, for example, an 
esterification reaction is performed at 80-1 10 degrees C. In this way. the obtained (a) 
component is partial esterification epoxy (meta) acrylate resin it has resin, and the acryloyl 
(meta) radical and epoxy group of radical polymerization nature in 1 molecule. Therefore, since 
the liquid crystal sealing compound containing this is incorporated by the structure of cross 
linkage at the time of the resin which is not hardened at the time of subsequent heating being 
photo-curing in order that tho acryloyl (meta) radical in a molecule may carry out crosslinking 
reaction at tho time of an optical exposure, it can prevent hypoviscosity-izing at the time of 
heating and being eluted in liquid crystal. Moreover, although the acryloyl (meta) radical in a 
molecule does not carry out crosslink*^ reaction about the liquid crystal sealing compound of a 
protection-fromHight part, when the epoxy group in a molecule carries out crosslinking reaction 
with subsequent heating, the liquid crystal sealing compound which resin is incorporated by the 
structure of cross linkage also about a protection-from-light part, and is not eluted in liquid 
crystal can be obtained (a) As an epoxy resin used for composition of a component since the 
partial esterification epoxy (meta) acrylate rosin it has both resin and the acryloyl (meta) radical 
of radical polymerization nature and an epoxy group in 1 molecule is uncompoundable. the epoxy 
resin which contains only one epoxy group in 1 molecule is not used. Moreover, the ratio of the 
equivalent of the acryloyl (meta) radical of the obtained partial esterification epoxy (meta) 
acrylate resin becomes inadequate [ a photoresist J at the time of less than 30% of tho total 
equivalent, and the entifouling property over liquid crystal worsens. Moreover, when the ratio of 
the equivalent of an acryloyl (meta) radical exceeds 80% of the total equivalent the bond 
strength to the glass substrate after hardening will fall. In addition, weight per epoxy equivalent is 
measured by JIS K7236. 
[0019] 

The liquid crystal sealing compound of this invention may be made to contain the monomer 
and/or oligomer of (f) (meta) acrylic ester which are a photo-curing resinous principle for the 
purpose of adjustment of a cure rate and viscosity. For example, although dipentaerythritol. the 
reactant of an acrylic acid (meta). a dipenUerythritol caprolactone. the reactant of an acrylic 
acid (meta). etc. are mentioned, it will not be restricted especially rf the stain resistance to liquid 
crystal is low. 
[0020] 

As a radical type-of-seasonah-prevalence photopolymerization initiator (b) used for this 
invention For example, benzyl dimethyl ketal, 1 -hydroxy eye lone xyl phenyl ketone. A diethyl 
thioxan ton a benzophenone. 2-ethyUnthraquk>one, 2-hydroxy-2-methyipropiohenono. a 2- 
methyr-[4-(methylthio) phenyl]-2-morpholino-1 -propane. 2. 4. and 8-trimethyl benzoyl 
diphenylphosphine oxide etc. can be mentioned, h is desirable for a carbazole system initiator to 
be raised preferably and to use a still more desirable 3 with low liquid crystal stain resistance 



100 w 

ratio of 
to the (a) 



component is 0.5 - 3 weight section. If a photo-curing reaction becomes less enough when there 
are few amounts of a radical type-of-seasonar-prevalence photoporymerization initiator than the 
0.1 weight section, and it increases more than 10 weight sections, there will be too many 
amounts of an initiator and contamination of the initiator to Squid crystal will become a problem. 
[0022] 

The liquid crystal sealing compound of this invention contains (c) polyfunctions! hyoVazido 

compound and (d) mono-hydrazide compound as a heat-curing component 

[0023] 

At the time of starting a reaction promptly to homogeneity, and use. it is important for the heat- 
curing component of the liquid crystal sealing compound of a liquid crystal dropping method that 
there is little viscosity change under a room temperature, and working life is good, without a 
liquid crystal sealing compound polluting liquid crystal after an optical exposure, when it heats. In 
order to make tho curvature of a large-sized glass substrate into the minimum as heat-curing 
conditions, generally 120 degrees C of cold cure of about 1 hour are searched for. 
[0024] 

b order to fulfil) these demand characteristics to coincidence, it is good to use a solid-state 
distribution type latency curing agent but if in the case of the solid-state distr*ution type 
latency heat-curing agent there is a thing of particle size with an uneven and big particle size, or 
distribution is inadequate and the bias has arisen, hardening will not be carried out to 
homogeneity, but a non-hardened component will be eluted in liquid crystal, and the poor display 
of liquid crystal win occur. Therefore, although it is necessary to fully perform distribution of a 
heat-curing agent when particle size of a heat-curing agent is made fine and it distributes to 
homogeneity, even if it is a soBd-stato (fistrfcution type latency curing agent in order that a 
heat-curing agent may dissolve in resin in a room temperature and a hardening reaction may 
begin, preservation stability worsens. 
[0025] 

Although a hydrazide system curing agent is a solid-state distributed type latency curing agent 
with good preservation stability, since what has high latency has the high melting point it needs 
160-180 degrees C or the curing temperature beyond it for performing a smooth hardening 
reaction. 
[0026] 

In order to lower curing temperature to about 120 degrees C. hydrazides with the low me rang 
point must be selected Ifta 1 and 3-screw (hydrazino KARUBONO ethyl)-5-isopropy» hydantoin. 
or a hardening accelerator must be added. However, the viscosity stability in the room 
temperature of the E grit -and -heat concomitant use mold sealing compound using tho hydrazide 
system curing agent with the low melting point as a principal component is bad. and working life 
is not satisfactory practically. Moreover, in the liquid crystal constituent of low-battery drive 



[0021] 

Among the liquid crystal 
section. 0.1-10 
(Component b) n 



compound of this invention, to the (a) 
is desirable especially desirable, and the 
jeasonar-prevalence photoporymerization 



compound, a tertiary amine, etc. are common as a hardening accelerator, in order that these 
hardening- accelerators component may be eluted in liquid crystal and may lower the resistivity 
of liquid crystal, it is unsuitable. 
[0027] 

As a (c) polyfunetional hydrazide compound of this invention What has two or more hydrazide 
radicals is pointed out into a molecule. As the example For example. KARUBO hydrazide. oxalic 
acid dftydrazide. malonic-acid dihyr>azide. Succinic-acid dihydrazide. odipic-acid tfhydrazido. 
arfipic-acid dihydrazide. Pimelic-acid (ffrydrazide. suberic-acid dihydrazide. azelaic-acid 
dihydrazide. Sebacic-acid dihydrazide. dodecane J10JIHIDORAJ1DO. hexa DEKANJ10 hydrazide. 
Maleic-acid cfiiydrezide. fumaric-acid dfrydrazide, digtycolic acid dihydrazide. Tartaric-acid 
dihydrazide. malic-acid dihydrazide. isophthalic acid dmydrazide. TerephthaRc-acid dfryefcezide. 2. 
6-naphthoic-acid da»y*azide. 4, and 4-bis-benzene dihyd-azide, 1. 4-naphthoic-acid dihydrazide. 
2. 6-pyri<fine dihydrazide. Although 1, 2. 4-benzene TORIHIDORAJIDO. pyrometlitic acid tetra- 
hydrazide. 1. 4 and 5. 8-naphthoic-Bcid tetra-hydrazide. 1. and 3-screw (hydrazine KARUBONO 
ethyl)-5-isopropyl hydantoin etc. is mentioned, it is not limited to these. To use as a principal 
component of a curing agent among these Isophthalic acid <fihydrazide. Terephthalic-acid 
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dhydrazide, 2. 6-naphthoic-acid dihyefrazide. 4. and 4-bis-benzene dihydrazide. 1. 4-naphthoic- 
acid dihydrazide. 2. 6-pyridine dihydrazide. I. 2. 4-benzene TORIHIDORAJIDO. pyromellitic acid 
tetra-hycrazide, Aromatic series polyfunetional hydrazides. such as 1.4. 5. and 8-naphthoic-acid 
tetra-hydrazide. are excellent in latency, because the melting point is high, the glass transition 
point of a hardened material is high, it is desirable from the reasons of there being Bttlo solubility 
over liquid crystal, and especially isophthalic acid dihydrazide is desirable. In order to lower 
hardening initiation temperature, without spoiling preservation stability and working life and to 
shorten the setting time, it is desirable to mix two or more kinds of polyfunetional hydrazide 
compounds. Especially as a combination in this case, tho combination of tho combination of 
aromatic series polyfunetional hydrazide compounds, an aromatic series dihydrazide compound, 
and 1 and 3-screw (hydrazino KARUBONO ethyl)-5-isopropyl hydantoin etc. is desirable. 
[0028] 

It is what is blended in order for (d) mono-hydrazide compound of this invention to lower 
hardening initiation temperature and to shorten the setting time. As an example Although 
benzoic-actd hydrazide. para-hydToxybenzoic-acid hydrazide, para-methoxy-benzoic-acid 
hyefr-azide. salicylic-acid hyifrazide. 1 -naphthoic-acid hydrazide. 1-naphthoic-acid hydrazide. 3- 
hydroxy-2-naphthoie-acid hydrazide. etc. are mentioned Salicylic-acid hydrazide and 3-hydroxy- 
2-naphthoic-ecid hydrazide are [ especially among these ] excellent in a hardening promotion 
operation, and it can use preferably from the reasons of there being little solubility over liquid 
crystal. 
[0029] 

Among the liquid crystal sealing compound of this invention, to the (a) component 100 weight 
section. 1 - 50 weight section is desirable especially desirable, and the compounding ratio of a 
component (c) component is 5 - 30 weight section, (c) If a heat-curing reaction becomes less 
enough when there are few amounts of a component than 1 weight section, and it increases 
more than 50 weight sections, there will be too many amounts of a heat-curing agent and 
contamination of the heat-curing agent to liquid crystal will become a problem, (d) To the (c) 
component 100 weight section. 0.5 - 40 weight section is desirable stiO more desirable, and the 
loadings of a component are 5-25 weight section. 



As a bulking agent (e) used by this invention, fused silica, a crystal silica. Silicon carbide, silicon 
nitride, boron nitride, a calcium carbonate, a magnesium carbonate. A barium sulfate, a calcium 
sulfate, a mica. talc. clay, an alumina. Magnesium oxide, a zirconium dioxide, an aluminum 
hydroxide, a magnesium hydroxide. A calcium silicate, aluminum silicate, silicic acid lithium 
aluminum, a silicic acid zirconium. Barium titanate. glass fiber, a carbon fiber, molybdenum 
disulfide, asbestos, etc. are mentioned. Preferably Fused silica, a crystal silica, silicon nitride, 
boron nitride, a calcium carbonate. It is a barium sulfate, a calcium sulfate, a mica. talc. clay, an 
alumina, an aluminum hydroxide, a calcium silicate, and aluminum silicate, and they are fused 
silica, a crystal silica, and talc still more preferably. A silica and talc ere excellent in the surface 
treatment nature by the silane coupling agent and its stain resistance [ as opposed to liquid 
crystal in the bulking agent itself ) is low. These bulking agents may mix and use two or more 
sorts. 
[0031] 

The mean particle diameter of the bulking agent used by this invention is a thing 3 micrometers 
or less. If mean particle diameter is larger than 3 micrometers, gap formation at the time of the 
lamination of the vertical glass substrate at the time of liquid crystal cell manufacture cannot be 
performed well. 
[0032] 

The content in the liquid crystal sealing compound of the bulking agent used by this invention is 
usually 15 - 25 % of the weight preferably five to 40% of the weight Since the bond strength to a 
glass substrate falls and humidity-tolerant reliability is also inferior when the content of a bulking 
agent is lower than 5 > of tho weight the fall of the bond strength after moisture absorption also 
becomes largo. Moreover, since there are too many bulking agent contents when there are more 
s of a bulking agent than 40 S of tho weight, gap formation of a liquid crystal cell will 



become impossible that it is hard to be crushed. 
[0033] 

As for the bulking agent of this invention, it is desirable to use what was processed by the silane 
coupling agent As a silane coupling agent for example 3-glycidoxypropyttrimetoxysilane. 3- 
gh/cidoxypropylmethykSmetoxysilane, 3-glycidoxypropylmethyldimetoxysilane. 2 - (3. 4- 
epoxycyclohexyl) Ethyltrimethoxy silane. N-phenyl-gamma-aminopropyl trimethoxysilane. N-<2- 
aminoethy03-*minopropy» methyl dimethoxysilane. N-(2-aminoethyl)3-Bminoprooyl methyl 
trimetoxysilane. 3-aminopropyl triethoxysPane. 3 -mere Bp to propyltrimethoxysilane. 
Vinyhrimetoxysilane. an lv-(2-<vinyfoeruylamino)ethyl)3-Br 



hydrochloride. Silane coupling agents, such as 3-methacryloxy propyl trimethoxysilane. 3- 
chloropropylmethyldimetoxysibne. and 3-cWoropropyKrimetoxysilano, are mentioned. These 
silane coupling agents may mix and use two or more sorts. By using a silane coupling agent b 
strength improves and the liquid crystal sealing compound excellent in humidity-tolerant 



[0034] 

The approach by which tho silane coupling art is generally known is used. For example, it is 
earned out by the approach of adding by spraying or intravenous drip to the inside which has 
stirred the powder of a buking agent by Henschel. a super mixer, etc.. and performing the 
alcoholic solution or water solution of a sBane coupling agent or a silane coupling agent to it 
[0035] 

In order to raise thermal resistance and bond strength, it is also effective to add a poryfunctional 
epoxy resin. As long as a polyfunetional epoxy resin is a compound which has two or more epoxy 
groups in intramolecular, what kind of thing is sufficient as it For example, tho bisphenol A mold 
epoxy resin, a bisphenol female mold epoxy resin, A bisphenol smooth S form epoxy resin, a 
phenol novolak mold epoxy resin. A cresol novolak mold epoxy resin, the bisphenol A novolak 
mold epoxy resin. A bisphenol F novolak mold epoxy resin, cycloaliphatic epoxy resin. An aliphatic 
series chain-like epoxy resin, a gtycidyl oster mold epoxy resin, a gfycidyl amine mold epoxy 
resin. There are a hydantoin mold epoxy resin, an isocyanurate mold epoxy resin, other di gtycidyl 
ether ghosts of 2 organic-functions phenols, diglycidyl ether ghosts of 2 organic-functions 
alcohols and those halogen ides, a hydrogenation object etc. What kind of thing is sufficient as 
the molecular weight of these compounds. These compounds can use several kinds together. 
Especially as these polyfunetional epoxy resin, the bisphenol A mold epoxy resin, a bisphenol 
female mold epoxy resin, alpha-2. the 3- epoxy proxy phenyHomega-hydronalium poly [2-(2. 3- 
epoxy propoxy) benzyl idene -2. and 3-epoxy propoxy phenyl ene] are desirable. As for a 
polyfunetional epoxy resin, it is desirable to contain below 30 weight sections to the (a) 
component 100 weight section. 
[0036] 

Additives, such as an organic solvent an organic bulking agent and a pigment a coupling agent a 
leveling agent and a defoaming agent can be further blended with the liquid crystal sealing 
compound by this invention if needed. 
[0037] 

b obtaining the liquid crystal sealing compound of this invention, dissolution mixing of the ft>) 
component is carried out first at tho (a) component Furthermore, dissolution mixing of the epoxy 
resin of many organic functions may be canned out as occasion demands at this resin liquid. 
Subsequently, the specified quantity, such as a defoaming agent a leveling agent and en organic 
filler, can be added at the (c) component and (d) component list if needed as a heat-curing agent 
into this mixture, and the liquid crystal sealing compound of this invention can be manufactured 
by mixing to homogeneity with well-known mixed equipment for example. 3 roPs. a sand mill, a 
ball mill, etc. 
[0038] 

The liquid crystal cell of this invention carries out opposite arrangement of the substrate of the 
pair which formed the predetermined electrode in tho substrate at predetermined interval, and 
carries out the seal of the perimeter by the liquid crystal sealing compound of this invention, and 
liquid crystal is enclosed with the gap. Especially the class of liquid crystal enclosed is not 
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limited. Here, it consists of substrates of the combination which has light transmission nature at 
least in one side which serves as a substrate from glass, a quartz, plastics. siReon. etc. As the 
process, after adding spacers (gap control material), such as glass fiber, after applying this liojjid 
crystal sealing compound to one side of the substrate of this pair with a dispenser etc.. liquid 
crystal is dropped inside this liquid crystal sealing compound, and superposition and gap **** are 
performed for another glass substrate to the 6qu>d crystal sealing compound of this invention in 
a vacuum, for example. ARer gap formation, ultraviolet rays are made to eradiate the litjuid 
crystal seal section with a UV irradiation machine, and photo-curing is carried out The amount 
of UV irradiation has the more preferably [ it is desirable and / than 500 mJ/cm2 - 6000 
mJ/cm2 ] desirable exposure of 1000 mj/cm2 - 4000 mJ/cm2. Then, the liquid crystal display 
eel of this invention CBn be obtained by hardening at 90-1 30 degrees C for 1 to 2 hours. Thus, 
the liquid crystal display eel of obtained this invention does not have the poor display by liquid 
crystal contamination, and is excellent in an adhesive property and humidity-tolerant reliability. 
As a spacer, glass fiber, a silica bead, a polymer bead. etc. are raised, for example. Although the 
diameters differ according to the purpose, they are usually 4-7 micrometers preferably 2-8 
micrometers, the amount used — the liquid crystal sealing- compound 100 weight section of this 
invention — receiving — usually — 0.1 - 4 weight section — desirable — 0.5-2 weight section 
— it is 0.9 - 1.5 weight section extent still more preferably- 
[0039] 
[Example] 

An example explains this invention in more detail below. 

[0040] 

Example I 

As opposed to the bisphenol A mold liquefied epoxy resin (the Nippon Kayaku make. RE-310P. 
weight per epoxy equivalent 170. 120 ppm of hydrolysis nature chlorinity) The 60% partial 
esterification epoxy acrytate rosin 95 weight section which reacts the acrylic acid of 60% 
equivalent of an epoxy group, and is obtained, the acrylic ester (the Nippon Kayaku make — ) of a 
dipentaerythritol caprolactone In the DPCA-605 weight section, the heating dissolution of 3 and 
tho 6-screw (2~methyl-2-morpholino propionyl)-9-n-octyl carbazole (Asahi Denka Kogyo mako, 
ADEKAOPUTOMA N-14t4) 1.8 weight section was carried out at 90 degrees C as a radical 
type-of-seasonahprevalence photopolymerizetion initiator, and rosin liquid was obtained, 
furthermore, an amino silano coupling agent (N-beta (amino© thyl) garwiw-aminopropyl 
trimethoxysilane — ) The product made from SKn-etsu silicone, the KBM-603 \2 weight section, 
isophthalks acid dihydrazide (the melting point of 224 degrees C) The thing 6.9 section adjusted 
to the mean particle diameter of 1.7 micrometers by jet mill grinding. 1. 3-screw (hydrazine 
KARUBONO ethyl)-5-isopropyl hydantoin (the molting point of 122 degrees C) The thing 2.8 
weight section adjusted to tho mean particle diameter of 2.3 micrometers by jot miP grinding. The 
salicylic-acid hydrazide (melting point [ of 146 degrees C ]. thing adjusted to mean particle 
diameter of 2 micrometers by jet mill grinding) 1.0 weight section. The melting crushing silica 
(made in [ Tatsumori ], crystallite IFF. mean particle diameter of 1.0 micrometers) 10 weight 
section, the spherical silica (15 Osaka formation make. SS- mean particle diameter of 0.5 
micrometers) 10 weight section, the talc (Tomoe Engineering make. HTPultra5C. mean particle 
diameter of 0.5 micrometers) 10 weight section 

It added, kneaded with 3 rolls and the liquid crystal sealing compound of this invention was 
obtained. The viscosity (25 degrees C) of a liquid crystal sealing compound was 300 Pa-S (R 
form viscometer (east machine industrial incorporated company make)). 
[0041] 

The example 1 of a comparison 

As opposed to the bisphenol A mold liquefied epoxy resin (the Nippon Kayaku make. RE-310P. 
weight-per-epoxy-equivalent 170 g/eq. 130 ppm of hydrolysis nature chlorinity) The 60% partial 
esterification epoxy ecrylate resin 95 weight section which reacts the acrylic acid of 60% 
equivalent of an epoxy group, and is obtained, tho acrylic ester (the Nippon Kayaku make — ) of a 
dipentaerythritel caprolactone In the DPCA-605 weight section, the heating dissolution of 3 and 
tho 8-screw «-metny»-2-morpholino propionyl)-9-rr-octy1 carbazole (Asahi Denka Kogyo make. 



ADEKAOPUTOMA N-1414) 1.8 weight section was carried out at 90 degrees C as a radical 
type-of-seasonahprevalence photopolymerization initiator, and resin liquid was obtained, 
furthermore, an ammo silano coupling agent (N-beta (aminoethyO gamma-ammcpropyl 
trimethoxysilane — ) The product made from SWn-etsu silicone, the KBM-603 1 2 weight section, 
isophthalie acid dihydrazide (tho melting point of 224 degrees C) The thing 6.6 section adjusted 
to the mean particle diameter of 1.7 micrometers by jet mill grinding. The melting crushing silica 
(made in [ Tatsumori ]. crystallite IFF, mean particle diameter of 1.0 micrometers) 10 weight 
section. The spherical silica (15 Osaka formation make, SS- mean particle diameter of 0.5 
micrometers) 10 weight section and the talc (Tomoe Engineering make. HTPultro5C, mean 
particle diameter of 05 micrometers) 10 weight section were added, it kneaded with 3 rolls, and 
the liquid crystal sealing compound of this invention was obtained. The viscosity (25 degrees C) 
of a liquid crystal sealing compound was 280 Pa-s (R form viscometer (east machine industrial 
incorporated company make)). 
[0042] 

Liquid crystal stain resistance test 

After measurement of tho specific resistance of the contact liquid crystal which is the index of 
the Stain resistance to liquid crystal puts 0.1 g of liquid crystal sealing compounds into a sample 
bottle, and adds 1ml (the Merck make. MLC-6886-100) of liquid crystal and it irradiates the 
ultraviolet rays of 3000 mJ/cm2 with a UV irradiation machine, it is supplied to 120-degree-C 
oven for 1 hour, and is left at a room temperature after that for 1 hour. It carried out by picking 
out only liquid crystal from the sample bottle which processing finished, putting into a fluid 
electrode LE 21 (Ando Electric make), and measuring the specific resistance of the liquid crystal 
of 4 minutes after by ineasurement electrical-potential-differenco 10V by the ADVANTEST 
electrometer R-8340. The result was shown in Table 1. Here, in the comparison with the 
resistivity of the Squid crystal which the resistivity of the liquid crystal which was contacted to 
the liquid crystal sealing compound and processed processed similarly without contacting a liquid 
crystal sealing compound, it judged that that to which the digit count of the resistivity of contact 
liquid crystal does not fall double or more figures is good. 
[0043] 



5-micrometer glass fiber 1g is added to lOOg of obtained liquid crystal sealing compounds as a 
spacer, and mixed churning is performed to them. After applying this liquid crystal sealing 
compound on a 50mmx50mm glass substrate, inserting the glass substrate of the same size into 
that glass substrate with superposition and a clip at 25 degrees C and irradiating the ultraviolet 
rays of 3000 mJ/cm2 with a UV irradiation machine after that it supplied to 120-degree-C oven 
for 1 hour, and it was stiffened. It was checked whether the liquid crystal sealing compound had 
been crushed by the microscope to tho thickness of a 5-micrometer spacer in this glass 
substrate. The result was shown in Table 1. 
[0044] 

Bond strength test 

5-micrometer glass fiber 1g is added to lOOg of obtained liquid crystal sealing compounds as a 
spacer, and mixed churning is performed to them. This liquid crystal seeling compound is applied 
on a 50mmx50mm glass substrate, the 1. 5mm x 1.5mm piece of glass was supplied to 120-degree- 
C oven for 1 hour, after irradiating the ultraviolet rays of 3000 mj/cm2 with a lamination UV 
irradiation machine, and it was made to harden on that Bquid crystal sealing compound. The 
shear bond strength of tho piece of glass was measured. The result was shown in Table 1 . 
[0045] 

Preservation stability test 

Tho obtained Bquid crystal sealing compound was left at 30 degrees C. and aging of viscosity 
was measured. The time amount from which viscosity doubles ( more than ] was measured. The 
result was shown in Table 1. 
[0046] 



After irradiating the ultraviolet rays of 3000 mj/cm2 with a UV irradiation machine what * 
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used as the thin fUm with a thickness of 60 micrometers on both sides of tho obtained liquid 
crystal sealing compound at the polyethylene terephthalate (PET) film, it supplies to 120- 
degree-C oven for 1 hour, it was stiffened, tho PET film after hardening was removed, and it 
considered as the sample. The glass transition point was measured in TMA testing-machine 
(vacuum science- and- engineering incorporated company make) hauling mode. 
[0047] 

As Table 1 shows, an example 1 and tho example 1 of a comparison are known by that excel in 
workability and lamination nature, preservation stability is good, and liquid crystal stain 
resistance is low. However, since the example I of a comparison has a very slow cure rate in 
120 degrees C. it is inadequate in 120-degree-C 1 hour in hardening, and since a glass t 
point and bond strength become low as the result practical use is not deserved 
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[0049] 

[Effect of the Invention] 

It excelled in the spreading workability and lamination nature to a substrate, and preservation 
stability was good and manufacture of the liquid crystal display eel the yield and whose 
productivity improved was attained by using the liquid crystal sealing compound of this invention 
excellent in strong bond strength and low liquid crystal stain resistance for a liquid crystal 
dropping method of construction. 



[Translation done.] 
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